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ELASTOMERIC NONWOVEN LAMINATES AND PROCESS FOR PRODUCING SAME 

JEIEUD) OF THE INVENTION 
The present invention relates to a strand elastic and nonwoven layered material 
herein referred to as an elastomeric nonwoven laminate. The eiastoraeric nonwoven 
laminate may be used in a variety of articles and is particularly useful in disposable Quid- 
handling articles such as baby diapers, adult incontinence articles, feminine hygiene 
articles, baby swim diapers, dining bibs, wound dressings and any other articles where a 
cost effective stretchable material may be desirable. The present invention also relates to 
a method and apparatus for manufacturing the elastomeric nonwoven laminate. 

BACKGROUND 

Disposable fluid-handling articles are often produced on high-speed converting 
lines using continuous webs of fabrics, films, foams, elastics, etc. Many of these articles 
preferably include an elastic region or component. Typically this elastic component is 
covered on at least one side, and preferably two sides, by a nonwoven. This combination 
of nonwoven-elastic-nonwoven is referred to hereinafter as an elastomeric nonwoven 
laminate. The nonwoven portion of the laminate provides softness and opacity when the 
laminate is under tension so that the skin of a wearer is not visible through it during use. 
Opacity also provides an indication of the laminates structural integrity. 

Elastomeric nonwoven laminates typically include elastic bonded to a nonwoven. 
The elastic may include elastic film or elastic strands. In one such laminate, a nonelastic 
nonwoven is joined to an elastic while the elastic is in a stretched condition so that when 
the elastic relaxes, the nonwoven gathers between the locations where it is bonded to the 
elastic forming corrugations. The resulting laminate is stretchable to the extent that the 
nonwoven gathered between the bond locations allows the elastic to elongate. The 
process is referred to as live stretch which is further defined herein. U.S. Pat No. 
4,720,415 to Vander Wielen, et al., issued January 19, 1988 discloses an example of this 
type of elastomeric laminate. Since the nonwoven portion of the elastomeric nonwoven 
laminate is not permanently deformed, the opacity characteristic of the material is not 
compromised. Therefore, the laminate provides good opacity in a relaxed state or under 
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tension. However, additional nonwoven material is required to compensate for the 
corrugations. 

Elastic strands for elastomeric nonwoven laminates are generally preferred over 
elastic films from both a cost and functional perspective since strands require less 
material and provide flexibility in arrangement and stretch properties. Elastic strands are 
typically attached to the nonwoven via an adhesive, which can often results in residual 
adhesive being exposed between the strands. The exposed adhesive can be problematic 
for downstream converting operations and for winding the elastomeric nonwoven onto 
rolls. In addition, exposed elastic strands fail to exhibit the softness and comfort desired 
by consumers. As a result, elastomeric nonwoven laminates often include two layers of 
nonwoven sandwiching the elastic strands. For such embodiments, the stretch properties 
of the elastomeric nonwoven laminate may be maintained by attaching the strands to both 
nonwoven layers simultaneously while under strain forming corrugations in both layera of 
nonwoven. Hie dual layers of corrugated nonwoven enhance the opacity characteristics 
of the laminate; however, further material is required to compensate for the corrugation 
effect in the second layer of nonwoven. 

Another method of producing an elastomeric nonwoven laminate involves "zero 
strain" stretch laminate webs which comprise at least two plies of material secured to one 
another along at least a portion of their coextensive surfaces while m a substantially 
untensioned ("zero strain") condition. One of the plies employed in the "zero strain" 
stretch laminate is comprised of a material, which is stretchable and elastomeric, i.e., it 
will return substantially to its untensioned dimensions after an applied tensile force has 
been released. The second ply secured to the elastomeric ply is elongatable but not 
necessarily elastomeric. Upon stretching, the second ply will permanently elongate at 
least to a certain degree, so that upon release of the applied tensile forces, it will not fully 
return to its original undistorted configuration. The stretching is induced by mechanical 
activation which includes meshing the laminate between corrugated mating rolls as 
described in U.S. Patent 5,143,679 issued to Weber, et al. September 1, 1992; U.S. Patent 
5,156,7$3 issued to Buell October 20, 1992; and U.S. Patent 5,167,897 issued to Weber 
December 1, 1992. Mechanical activation plastically deforms the nonelastomeric 
nonwoven material reducing the material thickness and creating thin spots in areas where 
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meshing occurs. These thin spots exhibit less opacity, particularly when the laminate is 
under tension. However, since the nonwoven portion of the laminate is plastically 
deformed as opposed to being gathered which occurs with live stretch, less material is 
required in forming the elastomeric lanrinate. 

Consequently, it would be beneficial to provide an elastomeric nonwoven 
laminate that uses less elastic, less nonwoven material, less adhesive, or any combination 
thereof while having the desired elasticity, opaqueness, and softness desired by the 
consumer. In particular, it would be beneficial to provide such an elastomeric nonwoven 
material combining the advantages of live stretch with those of zero strain stretch 
laminates. It would also be beneficial to provide a method and apparatus for making such 
a material. 

SU MMARY OF THE INVENTION 
In order to solve one or more of the problems found in the art, an elastomeric 
nonwoven laminate and a method of producing the same is provided. An intermediate 
laminate is formed comprising a plurality of elastic strands attached to a first bonding 
surface of a first nonwoven while under a first strain ranging from about 20 percent to 
about 500 percent and extending in a machine direction of the first nonwoven. The 
plurality of elastic strands retracts once the strain is released forming corrugations in a 
first cross direction of the first nonwoven, which enable the intermediate laminate to be 
extensible in the first machine direction. A second nonwoven having a second machine 
direction, a second cross direction, and a second bonding surface is disposed in a face-to- 
face relationship with the first bonding surface of the first nonwoven. The second 
bonding surface of the second nonwoven is attached to at least a portion of the plurality 

i 

of elastic strands while at least a portion of the strain on the plurality of elastic strands is 
relieved. The second nonwoven is mechanically activated making it extensible with the 
intermediate laminate. The second nonwoven is preferably disposed relative to the first 
nonwoven such that the second machine direction is perpendicular to the first machine 
direction and the second nonwoven is preferably mechanically activated in the second 
cross direction making it extensible in the second cross direction. 
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mimic n^scRiFnoN shown in the drawings 

While the specification concludes with claims particularly pointing out and 
distinctly claiming the subject matter that is regarded as the present invention, it is 
believed that the invention will be more fully understood from the following description 
taken in conjunction with the accompanying drawings. None of the drawings are 
necessarily to scale. 

Figure 1A is a three-dimensional exploded view of the elastomeric nonwoven 
laminate. 

Figure IB is a cross-sectional exploded view of the elastomeric nonwoven 
laminate when viewed in the y-direction, looking at the zx-plane. 

Figure 1C is an alternate cross-sectional exploded view of the elastomeric 
nonwoven laminate when viewed in the x-direction, looking at the zy-plane. 

Figure 2 is a sample hysteresis force vs. strain curve for an exemplary elastomeric 
nonwoven laminate with a force wall. 

Figure 3 is a simplified diagram of part of an on-line laminating apparatus for 
producing a nonwoven elastic laminate. 

Figure 4 is a simplified diagram of an alternate view of a part of the on-line 
laminating apparatus for producing a nonwoven elastic laminate. 

Figure 5 is a simplified diagram of part of an on-line laminating apparatus for 
producing a nonwoven laminate, which is collected on a roll. 

Figure 6 is a simplified diagram of part of an on-line laminating apparatus for 
producing a nonwoven trilaimnate, which is collected on a roll. 

DgTAnja^ DESCRIPTION OF THE INVENTION 

The method, material, and the apparatus of the present invention are designed to 
provide a more cost effective and/or consumer desirable elastomeric nonwoven laminate 
suitable for use in a variety of articles including a disposable fluid-handling article. The 
elastomeric nonwoven laminate comprises a nonwoven / elastic / nonwoven sandwich 
composed from at least one layer of corrugated nonwoven, a layer of elastic strands and a 
flat layer of nonwoven. When the laminate is mechanically activated, the flat layer of 
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nonwoven is strained (plastically deformed) in the cross direction, while the elastic 
strands and the corrugated nonwoven are strained, but only to the extent that no plastic 
deformation occurs. 



Definitions 

the following terminology is used herein consistent with the plain meaning of the 
terms with further details provided in the present specification. 

The term "activating" or activation refers to the process of making a nonwoven, or 
an elastic and nonwoven laminate more extensible. 

"Live stretch" includes stretching elastic and bonding the stretched elastic to a 
nonwoven. After bonding the stretched elastic is released causing it to contract, resulting 
in a "corrugated" nonwoven. The corrugated nonwoven can stretch as the corrugated 
portion is pulled to about the point that the nonwoven reaches at least one original flat 
dimension. The elastic is preferably stretched at least 25% and more preferably at least 
100% of its relaxed length wh en it is bonded to the nonwoven. 

"Basis weight" refers to the weight of a planar material for a given surface area. 
Basis weight is typically measured in grams per square meter (gsm). The basis weight of 
an elastomeric laminate is typically measured in an unstrained configuration. 

A ''converting facility** refers to any production equipment producing one or more 
components of a disposable fluid-handling article that are subsequently assembled into a 
finished disposable fluid-handling article. It may also produce a finished disposable 
fluid-handling article that is complete for use by a consumer. 

A "disposable fluid handling article'* refers to an article device that normally 
absorbs and/or retains fluids. In certain instances, the phrase refers to articles that are 
placed against or in proximity to the body of the wearer to absorb and contain the excreta 
and/or exudates discharged from the body, and includes such personal care articles as 
baby diapers, baby training pants, adult incontinence articles, feminine hygiene articles, 
baby swim diapers, wound dressing, and the like. A disposable fluid-handling article is 
generally worn by infants and other incontinent persons about the lower torso. 

The term "disposable" is used herein to describe products, which generally are not 
intended to be laundered or otherwise restored and reused for their original function. 
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They are typically intended to be discarded after about 1 or 2 uses. It is preferred that 
such disposable articles be recycled, composted or otherwise disposed of in an 
environmentally compatible manner. 

An "elastic," "elastomer" or "elastomeric" refers to polymers exhibiting elastic 
properties. They include any material that upon application of a force to its relaxed, 
initial length can stretch or elongate to an elongated length more than 10% greater than its 
initial length and will substantially recover back to about its initial length upon release of 
the applied force. 

An "extrusion apparatus" or "extruder" refers herein to any machine capable of 
extruding a molten stream of material such as a polymeric through one or more extrusion 
dies. 

the term "extrude" or "extruding" refers herein to a process by which a heated 
elastomer is forced through one or more extrusion dies to form a molten stream of clastic 
that cools into a solid. 

Tbe term "molten stream" refers herein to a linear deposit of a heated liquid 
material such as a polymeric exiting an extrusion apparatus. The stream may include 
continuous filaments, discontinuous fibers, or continuous films of a polymeric material. 
When cooled, the molten stream forms a strand elastic. 

The term "joined" herein encompasses configurations whereby a material or 
component is secured directly or indirectly (by one or more intermediate members) to 
another material or component. An example of indirect joining is an adhesive. Direct 
bonding includes heat and or pressure bonding. Joining may include any means known in 
the art including, for example, adhesives, heat bonds, pressure bonds, ultrasonic bonds, 
and the like. 

Tie term "nonwoven" refers herein to a material made from continuous (long) 
filaments (fibers) and/or discontinuous (short) filaments (fibers) by processes such as 
spunbonding, mehblowing, and the like, Nonwovens do not have a woven or knitted 
filament pattern. 

The term "force wall" refers herein to situation where a force required for a 10% 
increase in strain for a given material increases at least about 20%. 



PACE 1 1/35 • RCVD AT 10/10/2005 12:30:00 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/31 * ON!S:2738300 * CS1D:713 334 5157 * DURATION <mm-ss):12-W 



Get 10 2005 11:37 Paula D, Morris 8. Rssocia (713) 334-5157 



p. 12 



WO 2004/087416 PCT/US2004A)09594 

7 

Nonwovens are typically described as having a machine direction and a cross 
direction. The machine direction is the direction in which the nonwoven is manufactured. 
The cross direction is the direction perpendicular to the machine direction, Nonwovens 
are typically formed with a machine direction that corresponds to the long or rolled 
direction of fabrication. The noachine direction is also the primary direction of fiber 
orientation in the nonwoven. 

Figure 1A shows a three-dimensional view of an elastomeric nonwoven laminate 
20 according to the present invention in exploded view where the elements are separated 
to assist in describing the components. The laminate 20 includes a first nonwoven 21, a 
second nonwoven 22 and a plurality of elastic strands 23 having a strand elastic length 
23 1. The first nonwoven 21 includes a first bonding surface 211 and a first exterior 
surfhee 212. The second nonwoven 22 includes a second bonding surface 221, a second 
exterior surface 222 and second opposite cross direction ends 225, An optional first 
adhesive 28 is located at least partially between the first bonding surface 211 and the 
plurality of elastic strands 23. An optional second adhesive 29 is located at least partially 
between the second bonding surface 221 and the elastic strands 23, The first adhesive 
and/or second adhesive may be FINDLEY H 2031, or any other adhesive known in the 
art. 

Figure 1A shows in an exaggerated form, a corrugation of the first nonwoven 21 
with corrugation bills 215 and corrugation valleys 216 mat occur after the first nonwoven 
is joined to the strand elastic 23. Corrugation is used to describe irregular corrugation 
hills 215 and corrugation valleys 216 that alternate. While Figures 1 A, IB, show the first 
adhesive 28 flat in relation to the corrugation of the second nonwoven 22, the first 
adhesive 28 is actually applied to the first bonding surface 21 1 prior to attachment of the 
elastic strands 23 while the first nonwoven 21 is in a flat configuration and the elastic 
strands are under strain. Figure 1C, illustrates the actual corrugation of the first adhesive 
28 and the first nonwoven 21 when bonded to the strand elastic 23 using live stretch. 

As shown in Figure 1 A, the first nonwoven 21 is preferably corrugated in the first 
cross direction 214. When the corrugation hills 215 and corrugation valleys 216 alternate 
in about the first machine direction 213, the corrugation direction is in the direction in 
which tie corrugation hills 215 and corrugation valleys 216 extend, or in the first cross 



i 
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direction 214. Once corrugated, the nonwoven and/or nonwoven elastic laminate is 
extensible perpendicular to the direction of corrugation. The amplitude of the corrugation 
is preferably less than 20 times the thickness of the un-corrugated nonwoven measured in 
the z-direction of Figure 1 A. The amplitude of the corrugation is more preferably less 
than 10 times the thickness of the un-corrugated nonwoven measured in the z-direction of 
Figure 1A. 

The first nonwoven may be corrugated using live stretch or mechanical activation, 
however, the corrugations are preferably formed using live stretch. As defined above, 
live stretch involves the process of bonding an elastic strand to a nonwoven while the 
elastic strand is under strain. The corrugations form in the nonwoven once the strain is 
relieved or else removed. 

Strain is measured as the percent of length increase in the plurality of elastic 
strands under load For example a strand with a free and stretchable strand length of 15 
centimeters (cm) may have a load applied such that the 15 cm strand elastic is now 18 cm 
long. This length increase of 3 cm is 20% of 15 cm (3/15), or a 20% strain. The first 
strain may be from about 20% to about 500%, preferably from about 100% to about 
400% t and more preferably from about 150% to about 300%. 

As shown in Figure 1A, the strained elastic strands 23 may be bonded with the 
first bonding surface 211, typically with a first adhesive 28. Once bonded, at least a 
portion of the first strain may be removed from the bonded portion of the first nonwoven 
21 and plurality of elastic strands 23. As the strain is removed, the plurality of elastic 
strands contract back toward their original, pre strained length 231. This contraction 
causes the observed first nonwoven corrugation producing an extensible nonwoven. The 
bonded elastic strand 23 and first nonwoven 21 (prior to bonding with the second 
nonwoven) is herein referred to as an intermediate laminate. 

As a result of the live stretch, the first nonwoven has an increased basis weight 
and opacity after corrugation because the elastic pulls the first nonwoven together in the 
first machine direction creating a shorter but denser nonwoven. The first nonwoven basis 
weight is increased upon corrugation in the range of from about 15% to about 400%, 
resulting in the corrugated first nonwoven having a corrugated basis weight in the range 
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of about 12 gstn to about 100 gsm. Preferably, the corrugated basis weight of the first 
nonwoven is in the range of about 12 gsm to about 50 gsm. 

As shown in Figure 1A, the first nonwoven 21 has a first machine direction 213 
corresponding to the y-axis direction and a first cross direction 214 corresponding to the 
x-axis direction. The second nonwoven 22 has a second machine direction 223 
corresponding to the x-axis direction and a second cross direction 224 corresponding to 
the y-axis direction. The strand elastic length 231 extends in the first machine direction 
213 and the second cross direction ends 225 are located opposite one another in the 
second cross direction 224. 

The first nonwoven 21 and the second nonwoven 22 may be oriented relative to 
one another such that the first machine direction 213 of the first nonwoven 21 is about 
perpendicular to the second machine direction 223 of the second nonwoven 22 and about 
parallel to the strand elastic length 231. Since fibers are typically oriented in the machine 
direction, spaces between fibers provide see through lines, which may be visible even 
through laminates composed of nonwovens having paralLel machine directions. Crossing 
the fiber directions by forming a laminate composed of nonwovens having perpendicular 
machine directions reduces the visibility through the laminate, thereby enhancing the 
opacity^ 

The perpendicular directions referenced are approximate and small variations 
ranging from about ± 5 degrees to about ± 15 degrees in the first nonwoven first machine 
direction 213 relative to the second nonwoven second machine direction 223 would not 
significantly impact the benefits associated with the orientation. 

the second nonwoven is mechanically activated in the second cross direction after 
it is bonded to the elastic strands and/or first nonwoven (intermediate laminat e) making 
the second nonwoven extensible in the second cross direction. Mechanical activation 
refers to a process wherein the nonwoven fibers are broken, and/or stretched, within the 
nonwoven so that the nonwoven is stretched in a direction along its surfaces and can be 
easily expanded in that direction by partial straightening of the fibers in the nonwoven. 

When the second nonwoven is subject to the mechanical activation it typically has 
a localized decrease in density as it is "pulled" and stretched between adjacent ring roll 
teeth. The breaking and stretching of fibers can significantly decrease the basis weight of 
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the nonwoven. In fact, the basis weight of the second nonwoven may decrease four fold 
or more as a result of mechanical activation. Since the first nonwoven is pulled together 
or corrugated as a result of the live stretch, mechanical activation has minimal affect on 
the density of the first nonwoven. 

In one embodiment, the plurality of elastic strands attached to the first nonwoven 
may be subject to a second strain prior to being joined with the second nonwoven 
providing extensibility to the second nonwoven once the second strain is relieved. For 
this embodiment, the second strain is typically less than the first strain such that 
subsequent mechanical activation of the laminate results in deformation of the second 
nonwoven but not the first nonwoven. Alternatively, the second nonwoven may be 
mechanically activated prior to bonding with the elastic strands. For example, the second 
nonwoven may be mechanically activated and the second strain applied to the plurality of 
elastic strands as they are bonded to the mechanically activated second nonwoven. 

The elastomeric nonwoven laminate of the present invention has several preferred 
performance characteristics, the combination of which may also be unique to the present 
invention. For instance, the elastomeric nonwoven laminate may have preferred 
combinations of opacity, extensibility and a force wall, which make it particularly 
desirable for use in disposable fluid-handling articles. 

Opacity is the inhibition of light transmission through a material and often 
referred to as the see through nature of the material. The greater the opacity, the less light 
transmits through the material. Light transmission may be measured in accordance with 
ASTM-D2244-85 or the test procedure in WO 01/49230, Jordan et al., published July 12, 
2001. 

irhe present invention is designed to improve the opacity of the elastomeric 
nonwoven laminate under strain. A higher opacity is desired because many consumers 
tend to equate opacity with thickness and quality. The filaments (fibers) in a nonwoven 
tend to be oriented in the machine direction with spacing between the fibers in the cross 
direction. Since light can transmit through the spacing between fibers in the cross 
direction, opacity of the nonwoven is increased by minimizing the spacing. 

As previously explained, mechanical activation of the second nonwoven in the 
cross direction stretches the second nonwoven in the second cross direction 



PACE 15/35 • RCVD AT 10/10/2005 12:30:00 PM [Eastern Daylight Time] - SVR:USPTO-EFXRF-6/31 • DN1S:2738300 - CSID:713 334 5157 " DURATION <mro-ss): 12-44 



•Oct 10 2005 11:39 



p, 16 



WO 2004/087416 PCT/US2004/009594 

11 

pulling the fibers oriented at least partially in the cross direction apart (breaking them) 
while increasing the spacing between the fibers oriented in the machine direction. As a 
result, the mechanical activation causes a decrease in density and opacity in the second 
nonwoven. 

In contrast, live stretch causes the plurality of elastic strands to pull the first 
nonwoven together in the first machine direction forming a shorter but denser nonwoven 
with corrugations. As a result, the corrugated second nonwoven has an increase in 
density and opacity. Consequently, by joining the corrugated first nonwoven with the 
mechanically activated second nonwoven, the increase in opacity of the first nonwoven 
compensates for the reduced opacity experienced by the second nonwoven. Also, as 
previously described, orienting the first and second nonwovens with perpendicular 
machine directions can further enhance the opacity of the laminate. 

In addition to enhancing the opacity of the laminate, the corrugations produced in 
the first nonwoven provide a desired force wall in the elastomeric nonwoven laminate. 
Figure 2 shows a hysteresis graph 500. The graph 500 has an x-axis and a y-axis. Thex- 
axis is percent strain and the y-axis is force. When a force is applied to the elastomeric 
nonwoven laminate the resulting strain generally increases with increasing force until the 
strain reaches a force wall AA* As shown in Figure 2, a force wall AA occurs in a region 
between point A and point D on the x-axis. The force wall AA occurs when the force 
required for a 10% increase in strain increases at least about 20%. A point B is the peak 
force applied during the force loading of the elastomeric nonwoven laminate. During the 
initial force loading, the force strain curve generally follows a first line LI between a 
point O and a point B. During the removal of force, the force strain curve generally 
follows a second line L2 between point B and a point C. Once the force is removed, the 
elastomeric nonwoven laminate may not completely return to its original length. As a 
result, point C may or may not coincide with point O. The distance between a point O at 
me origin and the point C is referred to as the material set or simply "set." Preferably the 
maximum-targeted strain on the elastomeric nonwoven laminate during use would occur 
between a point A and a point D. When the elastomeric nonwoven laminate is loaded a 
second time, it may or may not follow the same curve created by the initial loading. 
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Typically, less force will be required to achieve a given strain value in subsequent force 
loading cycles of the elastomeric nonwoven laminate. 

The primary function of the elastomeric nonwoven laminate is to be stretchable. 
Preferably the elastomeric nonwoven laminate is capable of at least a 50% strain prior to 
reaching the force wall. Preferably, the elastomeric nonwoven laminate is capable of at 
least a 100% strain prior to reaching the force wall. More preferably, the elastomeric 
nonwoven laminate is capable of at least a 200% strain prior to reaching the force wall. 
Depending upon design choice and the particular application of the elastomeric 
nonwoven laminate, the force wall may be reached at a strain greater than 50%, 100%, 
200%, or greater than 250%. 

The first nonwoven 21 and the second nonwoven 22 may comprise any nonwoven 
material known in the art The first nonwoven and the second nonwoven may comprise 
fibers made of polypropylene, polyethylene, polyester, nylon, cellulose, polyairride, or 
combinations of such materials. Fibers of one material or fibers of different materials or 
material combinations may be used in the first and/or second nonwoven. 

Any process known in the art may be used to make the first nonwoven and/or the 
second nonwoven. Exemplary processes include spunbond, sp unbend meltblown 
spunbond (SMS), spunbond meltblown meltblown spunbond (SMMS), carded and the 
like. Particularly acceptable nonwovens include high elongation carded (HEC) 
nonwovens and deep activation polypropylene (DAPP) nonwovens. While a meltblown 
nonwoven could be used as the second nonwoven, it is not preferred. Meltblown 
nonwovens do not mechanically activate as well as nonwovens made by other processes. 
However, a meltblown nonwoven may work well as the first nonwoven since the first 
nonwoven is not activated and uses live stretch. 

The first nonwoven and the second nonwoven may comprise fibers that are 
bonded internally, including fibers that are needle punched, hydro entangled, spun 
bonded, thermally bonded, bonded by various types of chemical bonding such as laytex 
bonding, powder bonding, and the like. Preferably, the basis weight of the first 
nonwoven and/or second nonwoven is in the range of about 10 gsm to about 40 gsm. 
More preferably the basis weight of the first nonwoven is in the range of about 10 gsm to 
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about 20 gsm and the basis weight of the second nonwoven is in the range of about 20 
gsm to about 60 gsm. 

The first nonwoven and/or the second nonwoven may comprise more than one 
layer of nonwoven material. For example the first nonwoven may include a nonwoven 
adhesively bonded to another nonwoven that is then bonded to the plurality of elastic 
strands. Similarly, the second nonwoven may include a nonwoven adhesively bonded to 
another nonwoven the combination of which is bonded to the intermediate laminate and 
subsequently activated. 

The elastic strands 23 preferably extend in a generally parallel spaced relationship 
between the first nonwoven 21 and the second nonwoven 22. However, the elastic 
strands 23 may be arranged in any configuration desired. For instance, the strands may 
be arranged to provide a specific force profile in the elastomeric nonwoven laminate by 
varying the thickness of die individual strands or the spacing between them. Further, the 
elastic strands 23 may be skewed or oriented at an angle relative to the first and second 
m ac h i ne directions of the first and second nonwovens providing an elastomeric 
nonwoven laminate having multidirectional stretch. For instance, the strands may be 
oriented and bonded between the first and second nonwovens and the second nonwoven 
may be subsequently mechanically activated in both the second machine direction and the 
second cross direction providing stretch properties in both the machine direction and the 
cross direction of the elastomeric nonwoven laminate. 

In addition, the shape of the elastic strands is not limited. For example, typical 
elastic strands have a circular cross sectional shape, but sometimes the plurality of elastic 
strands may have different shapes, such as a triloba! shape, or a flat (ie., "ribbon" like) 
shape. Further, the thickness or diameter of the elastic strands may vary in order to 
accommodate a particular application. 

The plurality of elastic strands is preferably made of a resiliency elastic 
thermoplastic material. The elastic strands may be made from liquid elastic that is 
extruded through a die to achieve the desired strand elastic diameter and/or shape. The 
elastic strands are preferably styrene block copolymers, polyurethane or latex rubber 
having a diameter ranging between about 0.15 mm and about 0.5 mm and a density 
ranging from about 600 kg/m 3 to about 1250 kg/m 3 . 
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The first nonwoven, second nonwoven and plurality of elastic strands may be 
joined by any joining means known in the art Some examples of suitable joining means 
and/or methods for joining include, but are not limited to, adhesives, cohesives, thermal 
bonding, pressure bonding, mechanical bonds, ultrasonic bonding, and/or any 
combination of any known methods of joining such materials. 

The clastomeric nonwoven laminate according to the present invention may be 
produced using the process and apparatus depicted in Figure 3. As shown, the plurality 
of elastic strands 23 supplied by a strand elastic source 300 is conveyed via conveyor 304 
at a first velocity VI to a pair of rollers 340 rotating at a velocity V3. The strand elastic 
source 300 shown in Figure 3 may include an extruder 301 that extrudes liquid elastic 
into an optional metering pump 302 and then into an extrusion die 303. The metering 
pump 302 measures and controls the flow of the elastic through temperature changes, 
process fluctuations, and the like. The strands of liquid elastic exit through the extruder 
die 303 onto the conveyer 304. The conveyer 304 is used to cool and solidify the 
plurality of elastic strands 23 prior to bonding with the first nonwoven 21. This method 
allows the diameter (or other cross section configuration) of the elastic strands 23 to be 
easily varied The variation may be accomplished by changing the pressure in the 
extruder 301 and/or by changing the speed of the metering pump 302. In one 
embodiment, the extruder includes an extruder screw that operates at a speed. Changing 
the extruder screw speed and/or type can change the extruder pressure. Also, the 
extrusion die 303 can include a changeable die plate through which the strands of molten 
thermoplastic material are extruded Alternatively, the strand elastic source 300 may be a 
prefabricated source of elastic strands such as a container of elastic strands (e.g. a box), 
or a roll of elastic strands. 

A first nonwoven supplied from a source 320 is conveyed to the pair of rollers 340 
at a second velocity V2. The first nonwoven source 320, shown in Figure 3, may include 
a nonwoven continuous fabricator or a roll of prefabricated nonwoven. For example, the 
first nonwoven source 320 may be a prefabricated nonwoven on a roll arranged such that 
it is unwound as needed Alternatively, the first nonwoven source 320 may comprise a 
continuous fabrication source using any suitable commercial hardware normally used in 
production of nonwovens. 
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A first adhesive is applied to the first bonding surface 211 of the first nonwoven 
21 from an adhesive source located upstream of the nip 341 in the pair of rollers 340. 
The plurality of elastic strands 23 is fed from the conveyer 304 to the nip 341 at the first 
velocity VI. The first nonwoven 21 is fed from the first nonwoven source 320 to the nip 
341 at die second velocity V2 such that the adhesive coated first bonding surface 211 
contacts the plurality of elastic strands 23 joining them to the first nonwoven 21 and 
forming an intermediate laminate 24, 

During operation of the apparatus 30 in Figure 3, the first nonwoven second 
velocity V2 is greater than the plurality of elastic strands 23 first velocity VI. At the nip 
341, a first strain is produced on die elastic strand 23 as a result of being extended in die 
first machine direction 213 due to the difference in velocity between the elastic strand 
first velocity VI and the first nonwoven velocity V2. The pair of rollers 340 rotate 
producing a surface velocity V3 which is about equal to the second velocity V2. The 
greater the velocity differences between the first velocity VI and the second velocity V2, 
the greater die resulting first strain. For the present invention, the difference in velocity 
creates a first strain on the plurality of elastic strands 23 ranging from about 20% to about 
500%. 

From die nip 341, the intermediate laminate 24 proceeds to an anvil drum 350. 
The anvil 350 is designed to have linear rotational velocity V4 and to hold the 
intermediate laminate 24 in place on the anvil surface 251. One means for holding the 
intermediate laminate 24 in place on the anvil drum surface 251 is by a partial anvil drum 
vacuum within the anvil drum 350. The anvil drum surface 25 1 may include an array of 
anvil perforations 352 providing a vacuum on the anvil drum surface 251 that pulls the 
first nonwoven 21 tight against the anvil dram surface 251. The anvil drum 350 may 
comprise one or several discrete parts and components* Each component may hold and 
release a local vacuum as needed during the manufacturing process. 

The anvil drum 250 is capable of producing and maintaining a second strain on 
the plurality of elastic strands 23 of the intermediate laminate 24 even after the 
intermediate laminate 24 is cut by a first cutting means 370. The anvil drum vacuum 
prevents at least a portion of the first nonwoven from moving, which prevents the 
plurality of elastic strands from completely contracting to relieve the second strain. The 
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second strain is determined by the difference between the first velocity VI, the third 
velocity V3 and the anvil velocity V4 as it rotates. It is also dependent upon the strength 
of the vacuum. The second strain is generally less than the first strain. The second strain 
is preferably from about 2 percent to about 150 percent 

A first cutter 370 slices the intermediate laminate 24 in about the first cross 
direction 214 at cuts 25 (shown in Figure 4). The first cutter 370 may be any cutting 
means known in the art Exemplary cutting means include a blade, ultrasonics, water jet, 
heat (melting), and die like. 

An optional second adhesive 29 may be applied to the first bonding surface 
21 1/elastic strands 23 forming the intermediate laminate 24 from a second adhesive 
source 360. The second adhesive applicator 360 is shown in Figure 3 located prior to the 
first cutter 370, but the second adhesive applicator 360 may alternatively be located after 
the first cutter 370, but before the transfer press 38 1. 

As shown in Figure 3, a second nonwoven 22, supplied from a second nonwoven 
source 380, is conveyed in a second machine direction 223 to a transfer press 381 via a 
Festoon apparatus 480 described in Schmitz, U.S. Patent No. 5,693,165, issued December 
2, 1997. The Festoon apparatus 480 is an arrangement of rollers 481 that have a 
rotational velocity and/or a translattonal velocity that allows a continuous nonwoven. (e.g. 
the second nonwoven 22), traveling at a process velocity V5, to pause. 

Hie intermediate laminate 24 is rotated into position under the transfer press 381 
on the anvil drum 350. The transfer press 381 provides a means for joining the 
intermediate laminate 24 with the second nonwoven 22 and may be part of a converting 
facility. As shown in Figure 4, the press 381 pushes the second nonwoven 22, paused by 
the Festoon apparatus 480, down onto the intermediate laminate 24 after it has been cut. 
When the press 381 rises away from the anvil, the cut piece of the intermediate laminate 
24 is lifted off the anvil surface 251 with the second nonwoven 22 attached and proceeds 
to the mechanical activation source 390 shown in Figure 4. 

The mechanical activation source 390 may include any means known in the art 
including ring rolls or other meshed teeth arrangements. The mechanical activation may 
also be combined with ultrasonic activation as disclosed in Greer, U.S. Patent Application 
No. 09/854,009, filed May 1 1, 2001. In alternate embodiment, the second opposite cross 
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direction ends 225 of the second nonwoven 22 are secured in place in order to prevent the 
second nonwoven 22 from being drawn into the mechanical activation source 390 in the 
second cross direction 224. This increases the strain on the second nonwoven in the 
second cross direction 224, resulting in greater extensibility of the nonwoven laminate 20 
in the second cross direction 224. Further, in another embodiment the second nonwoven 
22 may be mechanically activated by die mechanical activation means prior to being 
joined with the intermediate laminate 24, which would include prestraining the 
intermediate laminate 24 prior to bonding the activated second nonwoven 22. 

Once the second nonwoven 22 is joined with the intermediate laminate 24, the 
second nonwoven 22 may be mechanically activated and then incorporated into an articLe 
such as the chassis of a disposable diaper. For instance, the elastomeric nonwoven 
laminate may be made to form an extendable side panel of the disposable diaper. 

Alternatively, the second nonwoven 22 may be joined to the intermediate laminate 
24 fanning a nonwoven laminate, which is subsequently joined to a third nonwoven 
forming a nonwoven trilaminate wherein the exterior surface of the second nonwoven is 
joined to a bonding surface of the third nonwoven. The second and third nonwovens are 
mechanically activated forming an elastomeric nonwoven trilaminate. The third 
nonwoven may comprise a backsheet of an absorbent article such as a diaper wherein the 
addition of the intermediate laminate and subsequent mechanical activation of the second 
and third nonwovens produces an elastomeric nonwoven backsheet 

In an alternate process, the elastomeric nonwoven laminate may be collected on a 
roll and stored for future consumption. Such a process is illustrated in Figure 5. As 
shown, plurality of elastic strands 23 supplied from strand elastic source 1300 is 
conveyed via conveyor 1304 at a first velocity VI to a pair of rollers 1340 rotating and 
providing a surface velocity V3. A first nonwoven 21 supplied from a source 1320 is 
conveyed to the pair of rollers 1340 at a second velocity V2. The second velocity V2 is 
approximately equal to the third velocity V3, both of which are greater than the first 
velocity VI. A first adhesive 128 is applied to the first bonding surface 1211 of the first 
nonwoven 21 from an adhesive source 1330 located upstream of the nip 1341 in the pair 
of rollers 1340. The plurality of elastic strands 23 is fed from the conveyer 1304 to the 
nip 1341 at the first velocity VI. The first nonwoven 21 is fed from the first nonwoven 
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source 1320 to the nip 1341 at the second velocity V2 such that the adhesive coated first 
bonding surfiioe 121 1 contacts the plurality of elastic strands 23 joining them to the first 
nonwoven 21 and forming an intermediate laminate 24, As a result of the difference in 
velocity between the first nonwoven 21 and the plurality of elastic strands 23, a first 
strain is placed on the plurality of elastic strands. 

From the nip 1341, the intermediate laminate 24 proceeds to a second pair of 
rollers 2340 at a reduced velocity to enable the first strain placed on the plurality of 
elastic strands to at least partially relax forming corrugations in the intermediate laminate 
24. A second nonwoven 22 supplied from a source 2320 is conveyed to the pair of rollers 
2340 at a third velocity V3 that is slightly greater than the first velocity VI. Preferably, 
the third velocity V3 is 10% higher the first velocity VI. The intermediate laminate 24 
and the second nonwoven 22 pass through nip 2341 joining the second nonwoven 22 to 
the intermediate laminate 24. Upon exiting the nip 2341, the laminate is nanelastomeric 
as a result of being restrained by the second nonwoven 22. The laminate is preferably 
collected on a roll in a nonelastomeric state in order to reduce creep experienced by the 
laminate during storage which can cause the elastomeric laminate to lose part of its 
elasticity. The laminate is later made elastomeric by mechanically activating the second 
nonwoven in a converting facility utilizing the laminate. Alternatively, the laminate can 
be made to proceed from nip 2341 to a mechanical activation source (not shown) in order 
to mechanically activate the second nonwoven 22 prior to collecting the laminate on roll 
2350 for future use. 

In another embodiment following a process shown in Figure 6, which is similar to 
those previously described, the elastomeric nonwoven laminate includes three layers of 
nonwovens. For this embodiment, a first nonwoven 21 is joined with a second nonwoven 
27 joined m a face-to-face relationship sandwiching a plurality of elastic strands 23 
therebetween while the plurality of elastic strands are under a first strain. The first and 
second nonwoven 21, 27 and plurality of elastic strands 23 form a corrugated elastomeric 
laminate 26 once the first strain is relieved. The corrugated elastomeric laminate 26 
passes through rollers 3340 where it is subsequently bonded to a third nonwoven 28 at 
nip 3341 forming trilaminate 30. The third nonwoven 28 of tri laminate 30 is eventually 
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mechanically activated in a direction parallel to the plurality of elastic strands 23 
providing an elas torn eric nonwoven laminate. 

As shown in Figure 6, the trilaminate 30 is preferably collected on a roll 3350 
prior to activating the third nonwoven to avoid creep. For this embodiment, the third 
nonwoven 28 is later mechanically activated as part of a converting operation in a 
converting facility. 

Alternatively, the corrugated elastomeric laminate 26 may be collected on a roll 
for future use and later joined to the third nonwoven 28 as part of a converting operation. 
For instance, the third nonwoven 28 may form a portion of the backsheet of a disposable 
diaper which undergoes certain processing prior to being joined with the corrugated 
nonwoven. Once joined, the third nonwoven is mechanically activated to provide 
extensibility. 
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What is claimed is: 

1 . An elastomeric nonwoven laminate comprising: 

a) a first nonwoven including a first bonding surface and a first machine 
direction; 

b) a plurality of elastic strands extending in the first machine direction and 
attached to the first bonding surface of the first nonwoven forming an 
intermediate laminate, wherein the plurality of elastic strands are under a first 
strain along the length of the elastic strands forming corrugations in the first 
nonwoven once the first strain is relieved enabling the intermediate laminate 
to be extendable in the first machine direction; and 

c) a second nonwoven having a second bonding surface, a second machine 
direction and a second cross direction, wherein the second bonding surfece is 
attached to the elastic strands and a portion of the first bonding surface of the 
first nonwoven once the first strain is relieved from the elastic strands forming 
a nonwoven laminate, wherein the second nonwoven is mechanically activated 
enabling the second nonwoven to be extensible with the intermediate laminate. 

The elastomeric nonwoven laminate of claim 1 wherein the elastomeric nonwoven 
laminate has an extensibility of at least about 50% in the first machine direction 
prior to reaching a force wall, preferably an extensibility ofe at least about 100% 
in the first machine direction prior to reaching a force wall. 

The elastomeric nonwoven laminate of claim 1 wherein the elastic strands, the 
first bonding surface of the first nonwoven, and second bonding surface of the 
second nonwoven are attached via adhesive, ultrasonic bonding, thermal bonding, 
pressure bonding, or a combination thereof. 

The elastomeric nonwoven laminate of claim 1 wherein the first strain along the 
strand elastic length on the plurality of elastic strands ranges from about 20 
percent to about 500 percent 
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The elastomeric nonwoven laminate of claim 1 wherein the second machine 
direction of the second nonwoven is about perpendicular to the first machine 
direction of the first nonwoven and wherein the second nonwoven is mechanically 
activated in the second cross direction enabling the second nonwoven to be 
extensible in the second cross direction. 

A method for manufacturing an elastomeric nonwoven laminate, Ac method 
comprising the steps of: 

a) providing a first nonwoven with a first bonding surface, a first machine 
direction and a first cross direction; 

b) providing a plurality of elastic strands, each strand having a strand elastic 
length; 

c) providing a first strain on the plurality of elastic strands along the strand 
elastic length of from about 20 percent to about 500 percent; 

d) placing the strained plurality of elastic strands upon the first bonding surfece 
longitudinally with the strand elastic length about parallel to the first machine 
direction; 

e) joining at least a portion of the plurality of elastic strands to the first bonding 
surface to Jbrm a an intermediate laminate; 

f) relieving at least a portion of the first strain; 

g) providing a second nonwoven with a second bonding surfece, a second 
machine direction, and a second cross direction; 

h) joining at least a portion of the plurality of elastic strands to the second 
bonding surface forming a nonwoven laminate; and 

i) mechanically activating at least the second nonwoven to provide an 
elastomeric nonwoven laminate. 

The method of claim 6 further comprising the step of securing the intermediate 
laminate on an anvil drum, the anvil drum having an anvil surface with an array of 
anvil perforations wherein the intermediate laminate is held against the anvil 
surface by at least a partial vacuum through the anvil perforations. 
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The method of claim 7 further comprising the step of cutting the intermediate 
laminate in the first cross direction prior to joining at least a portion of the 
plurality of elastic strands to the second bonding surface of the second nonwoven. 

The method of claim 8 wherein the second machine direction is about 
perpendicular to the first machine direction; and wherein the second nonwoven is 
mechanically activated in the second cross direction providing extensibility of the 
second nonwoven in the second cross direction. 

The method of claim 9 wherein the second nonwoven includes second opposite 
cross direction ends, and the method further comprises die step of securing at least 
the second nonwoven at second opposite cross direction ends while activating the 
second nonwoven. 



PAGE 27/35 • RCVD AT 10/10/2005 12:30:00 PM [Eastern Daylight Tune) " SVR:USPTO-EFXRF-6/31 * DN1S:2738300 - CSK):713 334 5157 ■ DURATION (mm-ss):12-W 



Oct 10 2005 11:43 Paula D* Morris & Rssocia (713) 334-5157 



p. 28 



WO 2004/087416 



1/6 



PCT/trS2004/009594 



A Y2I3Z24 



Fig. 1A 




-222 



s t— 



29- 



' 22/ 



Fig. IB < 



0*0^^ o^cTS^b 



-23 



^25 
/-2// 



2/2 



2/ y 



PACE 2W3S • RCVD AT 10/10/2005 12:30:00 PM [Eastern Daylight Time] • SVR:USPTO-EFXRF-6/31 ' DNIS:2738300 ■ CSD:713 334 5157 " DURATION <mm-ss):12-*4 



Oct 10 2005 11:43 



Paula D, Morris 8, Rssocia (713) 334-5157 



p. 29 




PACE 29/35 ■ RCVD AT 10J10/2005 12:30:00 PM [Eastern Daylight Time] » SVR:USPTO-EFXRF-6/31 • DNIS:2738300 ■ CSID:7 13 334 5157 ■ DURATION (mm-ss): 12-44 



Oct^ 10 2005 11:44 Paula D. Morr is & A ssoc i a (713) 334-5157 p. 30 



WO 2004/087416 PCT/US2004/009594 

3/6 




PACE 30/35 * RCVD AT 10/10/2005 12:30:00 PM (Eastern Daylight Time] - SVR:USPTO-EFXRF-6/31 ■ DNIS:2738300 - CSH5:713 334 5157 • DURATION <mro-ss): 12-44 




PACE 31/35 ■ RCVD AT 10/KW200S 12:30:00 PM [Eastern Daylight Timel ■ SVR:USPTO-EFXRF«W31 ■ DNlS:273830O ■ CS1D:713 334 5157 ■ DURATION (mnvss): 12-44 



Oct 10 2005 11:44 Paula D. Morris 8, Rssocia (713) 334-5157 p. 32 



WO 2004/087416 PCT/XTS2004/009S94 

5/6 




PACE 32/35 ' RCVD AT 10/10/2005 12:30:00 PM [Eastern Daylight Time] - SVR:USPTO-EFXRF-6/31 " DN1S:2738300 * CSID:713 334 5157 ■ DURATION (mm-ss): 12-44 



Oct 10 2005 11:44 Paula D . Morris > Rssocia (713) 334- 5157 p. 3 3 



WO 2004/087416 PC T/US 2004/009594 

6/6 




PACE 33/35 • RCVD AT 1Q/10/20O5 12:30:00 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-6/3l • DNIS:27383Q0- CSD:713 334 5157 • DURATION (mm-ss):12-44 



Oc1^ 10 2005 11:44 



Paula D. Morris 8* Hssocia (713) 334-5157 



p. 34 



INTERNATIONAL SEARCH REPORT 



tnt >nat Application No 

PUI/OS2004/009594 







According to fobmsUonaJ Patent Claasiication (IPC) orlo both nattonaJ ctesaWcaPon and IPC 




a FIELDS SEARCHED 


Minimum documentation searched (ctoasBlcatlon system foeowed by dagrfteaton gymbote) 

IPC 7 B32B A61F 


Documentation searched other than mmirraim cteumentattan to the extent that euch tiocomwrta ere la 


etod*d in the 09W* aaarched 



Electronic data base consulted during t*« 

EPO-Internal , WPI Data 



International search (name of database and, whan practical aeaica taint used) 



C DOCUMEWT3 CONSIDERED TO BE RELEVANT 



Category • Caaflon oT document, with Indication, whare appropriate, of the retoveri passages 



Relevant to cMm No. 



WO 95/34264 A (MINNESOTA MINIWB & HFG) 
21 December 1995 (1995-12-21) 
page 10, line 15 - page 13, line 16; 
figures 2,5,6 

US 3 557 962 A (KOHL ARTHUR L) 
26 January 1971 (1971-01-26) 
figure 9 

EP 1 065 046 A (UNI CHARM CORP) 
3 January 2001 (2001-01-03) 
paragraphs '0009! - '0012!; figure 2 

W0 00/44971 A (3M INNOVATIVE PROPERTIES 
CO) 3 August 2000 (2000-08-03) 
page 17, line 28 - page 18, line 13; 
figure 2a 



1-10 



1-5 



1-5 



1.6 



□ 



Furtbwdocunentoem Rated tn the conlbiuation of boa C 



ID 



P&tedt faraiy rnembots are Ifated to annex. 



* Special cateportes ol ctted documents : 

•A' document deflntig the gonwa) state of tho ait which Is not 
awddoad lo be of parttufer leTevance 

ooosnant but pubis ted on or after the International 



•L* dcicain^T^tohn^thicwdoxiW5or>prtorif)F da*n(B)or 
which Is cced to establish tho ptiBtcatioodatc of another 
cftaflbn or other epscSat reason {as epeeffbd) 

*C doounertl nrtentio to an oral cflscJoaura, use, exhtottion or 
dtfo&t maana 

*P* document pubaahad prior to the tntemaMonal fttng data but 
tale r than the priority date otetmod 



T later docoment DterttehecJ after the Intameaonal tffns data 
orprtorty dais and not In ccnHri vrtth tha appltcatkon bul 
dtad to understand the principle orttocry Lmdertylng the 
tavenSon 

■X* document of parUcoiar relevance, tie datrned Invention 
cannot be cenafidared novel or cannot be oonaktered to 
krvotya an invoneVa atop whan dia docuraant b taken atone 

"Y 1 document of p arti oute r retovenca: Vie ddmed tow ntton 

cannot be considered to tnvotoe> an knrerfihra atop when the 
documant b cornbjnod iMti one or aiora <rt«r suchdocu- 
mants, such coonbtRatlon bains obvious to a person 1" 
kt Qte ait. 

docunianl xzianbrnr of th» sam« pateA faiaity 



Date of the BctoeJ eomptoaon of Ihe Inl 

24 August 2004 



Data of mating of the International search report 

31/08/2004 



Name and rcaffinpj adoYess of the ISA 

Eurepoan Patent Omce. pn. 5518 Patentiaan 2 
ML - 2280 HV RQswfpc 
Tot (431-705 340-2040, Tx 31 651 epo N. 
Fax {♦31-70) 



Schwelssguth. M 



PACE 34/35 • RCVD AT 10J10/2OO5 12:30:00 PM [Eastern Daylight Time] • SVTl:USPTC-EFXRF-6/31 - DNIS:2738300 ■ CSS):713 334 5157 * DURATION (mnvss): 12-44 



Oct, 10 2005 11:44 Paula D. Morris & Rssocia (713] 334-5157 



p. 35 



1NIERNATIONAL SEARCH REPORT 

formation on patent lamJfy member* 



irra xxai App»tcatJ©» No 

PC»,JS2004/009594 



Patent document 




Publication 




Patent family 


Pubjjcaikm 
date 


cited In search report 




cbte 




nut rnlvirM 


WO 9534264 


A 


.21-12-1995 


US 


5681302 A 


28-10-1997 








CA 


2191451 Al 


21-12-1995 








DE 


69517979 Dl 


17-08-2000 








DE 


69517979 T2 


22-02-2001 








DE 


69528297 Dl 


24-10-2002 








DE 


69528297 T2 


26-06-2003 








EP 


0765146 Al 


02-04-1997 








EP 


0985394 A2 


15-03-2000 








ES 


2148522 T3 


16-10-2000 








E5 


2182446 T3 


01-03-2003 








OP 


10501195 T 


03-02-1998 








WO 


9534264 Al 


21-12-1995 


U5 3557962 


A 


26-01^1971 


NONE 






EP 1065046 


A 


03-01-2001 


OP 


2001011769 A 


16-01-2001 ! 








CN 


1290776 A 


11-04-2001 








EP 


1065046 Al 


03-01-2001 








10 


26455 A 


04-01-2001 








TU 


496293 Y 


21-07-2002 








US 


6468630 Bl 


22-10-2002 


WO 0044971 


A 


03-08-2000 


US 


6537935 Bl 


25-03-2003 








AU 


3896099 A 


18-08-2000 








BR 


9916995 A 


20-11-2001 








EP 


1161583 Al 


12-12-2001 








OP 


2002535509 T 


22-10-2002 








TW 


457311 B 


01-10-2001 








MO 


0044971 Al 


03-08-2000 



I 

Fobti PCTTISACia (patent tsrrf* «na«)W»»7 



PACE 35/35 • RCVD AT 10/10/2005 12:30:00 PM [Eastern Daylight Time] - SVR:U3PTO-EFXRF-6/31 * DN1S:2738300 * CSID:713 334 5157 • DURATION (mm-ss):12-*4 



